Background.This paperdescribesthe 13-year outcomeof an epidemiologically defined and representativecohort of patients selectedwhen they were experiencingtheir first episode of schizophrenia.
13-YEAROUTCOME IN SCHIZOPHRENIA

Method
The methodsusedin theInternational Studyof Schizophrenia (ISoS) have been described in detail elsewhere (Sartorius eta!,1995) . Sample (1978â€"1980 This was an incidence cohort of 67 patients assigned a project ICD-9 diagnosisof schizophrenia, who madetheir first contactwith psychiatricservices in Nottinghambetween1 August 1978and 31 July
Itwasderived fromthe99patients identified
by the screening schedule used in the WHO Determinants of Outcome of Severe Mental Disorder Study (Jablensky et a!, 1992) . The method of identifying this cohort was based upon a careful case finding design described by Cooper eta! (1987) and Jablensky et a! (1992) . It consisted of all patients (ages 15â€"54) with psychotic symptomsmaking their first-ever contact with psychiatric services in Nottingham (j)opulation 390 000) between the dates mentioned. Ascertained cases included not only in patients but patients making every type of contact with services. The screening schedule was deliberately overinclusive and was based on symptoms rather than diagnosis. Patients with a clear organic cause for their symptoms and those with severe mental retardation were not included in the study.
Initial assessments
All patients were interviewed by a project psychiatrist using the Present State Examination (PSE; Wing et a!, 1974 ) and the Psychological Impairments Rating Scale (PIRS; Jablensky, 1978) . Other schedules covering the psychiatric, personal, family, and social background (PPHS) and social disability (DAS) were completed by a different interviewer witha close relative ofthepatient orother informant (Jablensky et a!, 1992). When all theschedules hadbeencompleted, atleast two project psychiatrists, together with the PPHS and DAS interviewer, discussed all available informa tion aboutthepatient tomake a consensus project ICD-9 diagnosis. The diagnostic exercise conducted in Nottingham identified 67 patients who met ICD-9 criteria for schizophrenia (Cooper et a!, 1987) .
Leakagestudy
The initial investigators checked the Nottingham Case Register and contacted private practitioners and private hospitals near Nottingham for patients who should have been included in the sample but were not. This turned up only nine; one of these missing caseswas later excluded, as shewas found to have been receiving treatment for schizophrenia many years before the inclusion dates of this study. Of the remaining eight patients, only three were judged to fall into â€˜¿ certain' or â€˜¿ very likely' categories of schizophrenia (Cooper et a!, 1987) .
Follow-up study
Tracingexercise
We took considerable trouble to trace the cases for the present 13-year follow-up. Most were traced usingthe NottinghamCase Register and the Medical Records Department at Mapperley Hospital, Nottingham. Others were found using the Electoral Register and the Registrar for Births, Deaths and Marriages. In addition we used the National Health Service Central Register and various Family Health Services Authorities throughout the country. Patients who were still in contact with the psychiatric services were approached for interview via their consultant or key worker. Those patients who were out of contact with the services were only approached for an assessment after first checking with their general practitioner.
Follow-upassessments
Lengthy assessments were carried out using both patients and a key informant for each, and further information was elicited from general practice records and hospital records.
For the purposes of this paper, information from the following instruments was used:
(a) Present State Examination: the PSE at entry to the study and at 13-year follow-up. The CATEGO Diagnostic Program (Wing et a!, 1974) was used to determine the number of subjects who met the restrictive defmition of schizophrenia (CATEGO Class S+), at entry and at follow-up.
(b) Sca!e for the Assessment of Negative Symptoms (SANS) (Andreasen, 1982) . The SANS wasusedto determinethe numberof patientswho had â€˜¿ negative symptoms' in the month before follow up. â€˜¿ Negative symptoms' means a â€˜¿ summary score' greater than 2. The summary score is derived by adding the scores of the five global ratings of affective flattening, alogia, avolitionâ€"apathy, anhedoniaâ€"asociality and attentional impairment.
(c) Life Chart Schedule (LCS) (Sartorius et a!, 1995) . This schedule codes symptoms, treatment, residency and employment history for the most recent 2 years and for the entire follow-up period. Ratings are made on the basis of information obtained from the patient, informant and case notes. For the present paper, information was taken from the â€˜¿ last 2 years' section of the LCS. The information used included the course of the illness, over the last 2 years (for types of course, see Table 1) , and presence/absence of negative symptoms. For subjects whose illness followed the â€˜¿ Neither Episodic nor Continuous' type of course, there is nowhere in the LCS to record negative symptoms, and so this information was recorded separately. In addition, in formation on psychiatric admissions over the last 2 years was used, together with information on the use of neuroleptics and other medications for psychiatric problems. The sections concerning employment and residence were also used. 1995). The scales used from the BRS included the scale derived from Bleuler's (1978) four categories on the severity of psychotic symptoms in the past month (severe, moderate, mild and recovered). In addition, the Global Assessment of Functioning (GAF) scales for symptoms and disability, derived from the Global Assessment Scale (Endicott et a!, 1976), were used. These scales rate the severity of symptoms and the severity of disability in the last month on a scale from 1 (most severe) to 90 (no symptoms). Scores of 61 and above are generally taken to represent a favourable outcome. These scales have been incorporated in the DSM-III-R and were modified by the WHO (Sartorius et a!, 1995) .
(e) Disability Assessment Schedu!e (DAS) (Jablensky eta!, 1992). The information used from this scale included the adjusted score for Dysfunctional Overall Behaviour (derived from scores for social withdrawal and self-care), the adjusted score for Dysfunction in Social Roles (derived from: scores for participation in household activities; affective and sexual marital roles; parental roles; sexual roles other than marriage; social contacts; work performance or interest in getting a job; and interests/information) and a global evaluation for disability over the last month.
(/) Additional information regarding treatment contacts was obtained by the follow-up investigators (particularly PM), from the narrative accounts kept on each subject in the study.
For the subjects from the leakage study, only information on residence and contact with psychiatric services was recorded. These patients were not re interviewed because of the inadequacy of baseline data.
Reliability exercise
reliability exercise was carried out between the investigators (PM & GH and PM & IM) for the PSE, SANS, LCS and BRS (GAF, symptoms and dis ability). This was completed before the study began, on 10 subjects with long histories of psychotic disorders, but who were not part of the cohort under investigation. An inter-rater reliability exercise was also conducted on another 10 subjects during the phase of data collection, to ensure that reliability was maintained. Pairwise agreements (PAR) were cal culated for categorical data, and grouped PARS were calculated for ordinal data with a narrow range of scores. Intra-class correlation coefficients (ICC) were calculated for the GAF symptoms and disability. Reliability was considered satisfactory if PAR was 0.7 or greater.
The sample
Results
At entry to the study, 22 women and 45 men were assigned a project ICD-9 diagnosis of schizophrenia. Their mean age was then 29 years (range 15â€"54). The social class distribution (Registrar General's classifi cation) showed that 35 (53%) were unemployed in the 6 months before entry. Two (3%) subjects were in social class 1/2, 16 (24%) in class 3 and 13 (20%) in class 4/5.
Tracing exercise
Sixty-three (94%) of the original 67 patients were traced. Of these, five (8%) had died. One had died of natural causes, three had committed suicide and one died in suspicious circumstances suggestive of suicide. Of the remaining 58 patients, face-to-face interviews were conducted with 48 (83%) and tele phone interviews with two (301o). One patient was impossible to interview due to a cerebrovascular accident which left her with aphasia and a dense right hemiplegia. High-quality information was available on the remaining seven subjects from records and informants. Information was also available on one of the patients who was lost to follow-up up to July 1987. Face-to-face contact or high-quality collateral information was therefore available on 94% of those subjects still alive at the 13-year follow-up.
Comparisons were made between those subjects completing the follow-up (58) and those lost to follow-up (4) and those deceased at point of follow up (5) for the following variables: age, sex, marital status, type of onset and proportion CATEGO S +, to see if they differed in any way. The groups were remarkably similar on each of these variables and there were no significant differences.
All but four of the assessments were carried out by one of the investigators (PM). An inter-rater The leakage study turned up three patients who were likely to have met ICDâ€"9criteria for schizophrenia. All three were traced. One had died of natural causes, one was still in contact with psychiatric services and the other had only been followed up by psychiatricservicesfor a few months. All were living independently in the community.
Reliability exercise
Pre-study reliability was satisfactory for 100% of PSE items, 99% of PIRS items, 79Â°lo of SANS items, 100% of DAS items and 96% of LCS items. The ICC for the GAF symptoms and disability scales were 0.85 and 0.94 respectively.
Maintenance reliability was satisfactory for 100% of PSE items, 100% for PIRS items, 92% of SANS items, 86% of DAS items and 99% of LCS items. ICC for the GAF symptoms and disability scales were 0.96 and 089 respectively.
Assessments
Measures of positive symptoms 1. PresentStateExamination. A PSE and/or PSE Syndrome Checklist was carried out for 67 patients at entry and 57 patients at follow-up. Using the CATEGO program, at entry 47 (70%) patients wereclassified as S + and at follow-up 11(19%) were classified as S+.
2. B!eu!er's Scale. The severity of psychotic symptoms in the last month was recorded for all the subjects except those lost to follow-up, those who had died and the one who had suffered the cere brovascular accident. Thirty-two (56%) subjects were judged to be recovered on this scale, seven (12%) suffered mild symptoms, 15 (26%) moderate symptoms and only three (5Â°lo) were rated as having severe symptoms.
3. Life Chart Schedule. The course of the illness over the last 2 years is recorded in Table 1 . Twenty eight (48%) of the 58 subjects on whom information was available were psychotic at some point during the last 2 years; 20 (7lÂ°lo) of these had continuous psychotic symptoms.
Measures of negative symptoms
1. Life Chart Schedule. Table la gives informa tion on the presence of negative symptoms during the last 2 years of follow-up. Twenty-seven (47%) of these 58 subjects had displayed negative symptoms at some stage in the last 2 years. 
Scale for the Assessment of Negative
Symptoms. Table lb shows the global ratingsfrom the five sections of the SANS. The mean summary score for the sample on the SANS was 3.9 (range 0â€"17). Twenty-three (48%) of the 48 patients on whom a SANS was possible had a summary score greater than 2, i.e. showed negative symptoms.
Measures of comorbidity 1. Life Chart Schedule. Seventeen (30%) of the sample reported non-psychotic episodes of mental disorder in the last 2 years of follow-up: 10 subjects with episodes of low mood, four with anxiety symptoms, two were alcohol-dependent and one was amphetamine-dependent.
Globalsymptom measures
Global Assessment of Functioning Scale: Symptoms.
The mean score on this scale was 58.7 (range 22-90). Twenty-eight (49%) of the 57 subjects on whom this schedule could be completed had absent/mild symptoms (score 61 or above).
Measures of disability
Disability Assessment Schedule (DAS).
Twenty-four (44Â°lo) of the 55 subjects for whom 
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MASON ET AL information was available showed no dysfunction in their overall behaviour and 23 (43%) of the 54 subjects on whom information was available showed no dysfunction in their social roles. On the global scores, over the last month of follow-up 18 (31%) subjects rated at least â€˜¿ good' with respect to disability, 14 (24@@io) rated â€˜¿ fair' and 26 (45%) rated â€˜¿ poor'. 2. Global Assessmentof Functioning Scale: Disability. The mean score on this scale was 60.3 (range 15â€"90). Twenty-nine (50%) of the 58 subjects on whom this schedule could be completed had absent/mild disability (score 61 or above). Table 2 shows the relationships between psychotic and negative symptoms, and between symptoms and disability. There is a correlation between psychotic and negative symptoms at the 13-year outcome, particularly in those patients with continuous psychotic symptoms. In addition, there is a strong association between disability and negative symptoms.
Associations
Residenceand employment
Fifty-seven (97Â°lo) of the 59 subjects for whom information was available had spent most of the last two years in independent community living. Of these, 16 (28%) were living alone. More detailed in formation on residencehas been published elsewhere (Harrison et al, 1994) . Only 22 (37%) of the 59 subjects available for follow-up had been employed over the last 2 years (19 were in full-time employment). Of these, six were rated as working below the level one might expect from someone with the same socioeconomic origin and educational background, but who is not mentally ill; 26 (44%) of the sample were receiving disability benefit for a mental condition and two (3%) were receiving disability benefit for a physical condition. Only one subject had reached retirement age and none were in full-time education. Table 3 summarises some of the information collected on treatmentat point of follow-up and over the 2 years up to the point of follow-up. Most (76%) of this sample were still receiving treatment for a psychiatric disorder, and most (5901.)were utilising their local psychiatric services. Ten subjects were receiving their psychiatric care solely from their general practitioner. Neuroleptic medication was being used for a large proportion (64Â°lo) of the sample and half of the sample were receiving neuroleptics in depot form. The majority (8001.)of The sample is small compared to those in the long term studies of Bleuler (1978) , Huber et a! (1980) and Ciompi (1980) , who followed up cohorts of 208, 502 and 289 respectively. The assessment rates in those studies were, however, considerably lower: Ciompi achieved only 18%.
Treatmentstatus
Comparisons with other follow-up studies
In the present study, 49% of patients had no, or only mild, symptoms (GAF symptoms score of 61 or above) at the 13-year follow-up. Studies with shorter follow-ups report similar findings. For example, the Scottish Schizophrenia
Research Group (1992) reported 5-year outcomes for a prospective cohort of 44 schizophrenic patients.
Of 39 subjects reassessed after 5 years, 46% had no active symptoms. This is similar to the data of Shepherd et a! (1989) who reported that 57% of the first admissions with schizophrenia whom they studied had no, or minimal, impairment after 5 years. In the 5-year outcome report on the London cohort of the International Pilot Study of Schizophrenia, Prudo & Blum (1987) reported considerable improvement in symptoms in 49%. Five-year outcomes reported from developing countries, however (Leff et a!, 1992) , show that outcomes appear to be consistently better than in industrialised centres.
Our 13-year data for the Nottingham cohort are compared with the long-term studies of Bleuler (1978) and Ciompi (1980) in Fig. 1 , using Bleuler's criteria (psychotic symptoms present over the last month only). If one stratifies outcome in terms of the proportion of cases which are mild or recovered, then the results are remarkably similar. However, it is clear that patients in Nottingham achieve better outcome overall, with a greater proportion of recoveries and fewer severe cases. the subjects, however, had not been hospitalised for psychiatric disorder in the 2 years prior to follow-up.
Complete recovery
If one defines â€˜¿ complete recovery' as meaning that thesubject isalive atfollow-up withno symptoms, no disability and on no treatment, then only 11 (17Â°lo)of the sample available for follow-up had recovered completely at 13 years.
Methodology Discussion
These findings describe the state, after 13 years, of an epidemiologically defined cohort of patients at the same stage of their illness. Baseline assessments and diagnoses were applied prospectively using standardised instruments.
Comparable follow-up assessments were carried out after reliability had been established. The 94Â°lo trace rate forresidency, and the excellent information available for seven patients who refused to participate, suggest that selection biases have not seriously compromised these findings. The gender distribution is somewhat unusual, with more than twice as many men as women: this excess is most apparent in the younger age groups (Cooper et al, 1987; Jablensky et a!, 1992) .
Few studies publish data for negative symptoms over the longer term course of the illness. In the month before follow-up, 48% of our sample showed negative symptoms. This is higher than the figure of Johnstone et a! (1992) , who found negative symptoms in 22.6% of their schizophrenic subjects after 2Â½years, and higher also than the results of the Scottish Schizophrenia Research Group (1992) , who reported 31% at the 5-year follow-up. It is possible thatour datarepresent accruedmorbidity for negative symptoms over longer periods of follow up, although comparisons are not strictly valid because a different instrument, which rates only two negative symptoms (Krawiecka eta!, 1977) was used in the investigations of Johnstone el a! and the Scottish Schizophrenia Research Group. The present finding that psychotic symptoms are associated with the presence of negative symptoms at the 13-year outcome is in keeping with previous studies (Scottish Schizophrenia Research Group, 1992) ,and the higher relative risk of negative symptoms in patients with continuous psychotic symptoms has also been shown before (Fenton & McGlashan, 1991) .
Comorbidity
Few studies reported have investigated comorbidity over longer periods of follow-up. Shepherd et a! (1989) reported that 22% of their patients with a first admission for schizophrenia had symptoms of depression after 5 years, and Harrow et a! (1994) found full depressive syndromes in 30% of their schizophrenia patients after 4Â½years. This is higher than the present figure of l7.5Â°lo, which in itself suggests that there are significant levels of non psychotic morbidity in the long-term outcome of schizophrenia. The comparatively low comorbidity for drug and alcohol use is notable, however (see Mueser et a!, 1990 for a review).
Socialdisability
The status of symptoms may have little relevance to everyday social functioning, and it is important to keep these dimensions separate when reporting schizophrenia outcomes. For example, one man had had continuous auditory hallucinations throughout the entire follow-up period and yet he was able to work full-time as a surveyor. Another subject who suffered continuous auditory hallucinations and persecutory delusions was successfully caring for her son who was severely disabled by his schizophrenia.
The results from the DAS suggest that nearly 55Â°lo had good/fair outcome. Other studies utiising the DAS include the 3â€"13-year follow-up of Leary eta! (1991) , the 3-year follow-up study of Dc Jong et a! (1985) and the 2-year follow-up of Schubart et a! (1986). These all showed slightly better outcomes (good/fair outcome in 73.lOlo, 63Â°loand 65'lo, respectively) than our study; this probably reflects shorter follow-up duration and different methods of case selection. In the present study, the risk of severe social disability in patients with persisting negative symptoms underlines the disabling impact of the deficit syndrome over the longer term evolution of the illness.
It is surprising that 97% of those subjects traced alive were living independently in the community, and we have previously reported remarkably low levels of imprisonment and homelessness (Harrison et a!, 1994) . There were, however, six subjects (11% of those in independent community living) who were felt to be a severe burden of care on their relatives and who would have been incapable of independent living were it not for the intensive support of their families, Social Services and Community Psychiatric Nurses; these included one person disabled by a cerebro vascular accident, one with florid delusions of persecution, and four with severe negative symptoms.
The full-time employment rate of 32% compares favourably with the findings of Leary et a! (1991) , 22.5Â°lo of whose sample were in full-time employ ment at 3-13-year follow-up. Carone et a! (1991) reported that 33% of their sample were employed at 5-year follow-up. Employment rates partly reflect the availability of work and different styles of work available in different cultures. For example, Bland et a! (1976) reported that 51.1Â°lo of their sample were normal with respect to â€˜¿ economic productivity', but they note that their study was conducted at a time of relative wealth and easy employability in Alberta, Canada.
Conclusions
Thirteen years after the onset of illness 83% of the sample were either dead, showed some degree of symptomatic or social disability, or continued in some form of psychiatric treatment. This suggests that only 17% of patients who receive psychiatric care and who are assigned an ICD-9 diagnosis of schizophrenia achieve â€˜¿ complete recovery' over the longer term.
These fmdings support Kraepelin's (1919)emphasis on the longitudinal implications of a diagnosis of schizophrenia. However, with 44% of patients achieving a mild/recovered treated outcome at 13 years, the suggestion made by many of his inter preters that the condition is inevitably chronic proves to be far too pessimistic.
